Acid-dependent adherence of Helicobacter pylori urease to diverse polysaccharides.
The significance of acid-primed recognition of ligands by Helicobacter pylori urease is unknown. This study aimed to further characterize the specificity of urease adherence in vitro and verify whether specific inhibition will translate into in vivo suppression of colonization. A highly sensitive competitive enzyme-linked ligand capture assay was used to quantify the capacity of each test inhibitor to compete with labeled mucin for binding sites on immobilized native urease. A model polymer that strongly bound urease was used in an in vivo trial using euthymic hairless mice as an infection model. The blockage of urease-gastric mucin interaction by certain inhibitors revealed an acid-functional lectin-like activity by urease, specifically recognizing bacterial lipopolysaccharides and certain species of polysaccharides, nonbacterial glycolipids, and glycoproteins. Dextran sulfate significantly (P < 0.01) suppressed colonization of mice by H. pylori when given before and/or after challenge. The acid-driven high-affinity adherence of H. pylori urease to mucin and lipopolysaccharides contributes to gastric mucosal colonization by the bacterium based on in vivo targeting experiments using specific polysaccharides in a mouse model with acute infection. Acid-functional urease-homing polysaccharides that can interfere with urease-mucin or H. pylori whole cell-mucin interaction in vitro can significantly interfere with colonization by the bacterium in vivo.